icta Cryst. (1979) . B3S, 3099-310 l Structure of 4-Cyclohexyl-3,4-dihydro-2-hydroxy-2-methyl-2H,5H-pyrano- [ 3,2- itroduction. Michael-type addition of 4-alkyl-or 4-rylbut-3-en-2-ones to 4-hydroxycoumarin produces 3-ubstituted 4-hydroxycoumarins that may exist as yclic hemiketals (Ikawa, Stahmann & Link, 1944) . ~h isomers are diastereomeric, and the configuration 1 {the. molecule in the crystal will depend on the steric mactions between the substituents on the dihydrolffan (hemiketal) ring. Substituents at the 2 and 4 llSitions have the largest interactions. The 2-hydroxyl r alkoxyl group normally prefers the axial conImation, related to the anomeric effect. The 4-..:udo-axial substituent will therefore have a short ia.ual contact while a 4-pseudo-equatorial substituent 1 1close to the coumarin carbonyl oxygen. Previously,
1
.l) was found to induce distortions in the dihydro-IJ!an ring relative to (2) in both 4 placements (Valente, \ !&atarsiero & Schomaker, 1979) . The present contriltion extends this series to R = cyclohexyl, (3), a subliluent envisioned to be larger than methyl, and bcribes the conformation of the distorted dihydroriran ring obtained in the crystal, and the structure in tlution revealed by nuclear magnetic resonance.
Colorless rods of (3) (Main, 1978) , and refined by full-matrix least-squares calculations until the model, represented by anisotropic and isotropic Us associated with the non-hydrogen and hydrogen-atom positions respectively, converged at R = 0·055; goodness-of-fit= 1·8.
No absorption or extinction corrections were applied to the data. The atom positions appear in Table 1. • In CDCl 3 , the 1 H and 13 C magnetic resonance spectra of (3) (HA-100 spectrometer) and its methyl ketal, (3a), formed by treatment of (3) with methanol and acid, were recorded and show that for (3) a mixture of one cyclic diastereomeric hemiketal and the open form is present. By integration, the open form represents 75% of the mixture. The spectra of (3a) indicate that it is the trans diastereomer.
Discussion. An ellipsoid plot (Johnson, 1965) of the structure is given in Fig. 1 together with the numbering scheme which is based on the coumarin heterocycle. The cyclohexyl group is pseudo-equatorial on the dihydropyran ring and trans to the axial hydroxyl group. The dihydropyran ring has a half-chair conformation distorted towards the d,e-diplanar form (Valente, Santarsiero & Schomaker, 1979) . Relevant torsion angles are shown in Fig. 2 . Both methylenes C(l6) and C(20), bound to C(15), are plainly disposed (l9) 456 (4) 1476 (4) 6972 ( away from the carbonyl oxygen. The cyclohexyl group is accommodated· as though it were an isopropyl group, and thus only small conformational differences between the dihydropyran rings of (3) and the trans (I) methyl ketal are seen. 
